Molecular dynamics, viscoelastic properties and physical stability studies of a new amorphous dihydropyridine derivative with T-type calcium channel blocking activity.
One of the greatest problems of pre-clinical development of new chemical entities is their poor aqueous solubility. Herein, we focus our attention on MD20 - a novel calcium channel blocker that selectively blocks T-type calcium channel (Cav3.2) over L-type calcium channel (Cav1.2). To avoid future problems with limited solubility of this compound, an amorphous form of MD20 was obtained and thoroughly investigated by various experimental techniques. The thermal properties of both crystalline and amorphous MD20 were examined by differential scanning calorimetry and thermogravimetry. Dielectric spectroscopy studies of MD20 at T < Tg revealed that this compound possesses as many as four secondary relaxation processes. The molecular dynamics of the supercooled sample was investigated by dielectric and mechanical spectroscopies. In this paper, a comparison of the relaxation dynamics of supercooled MD20 obtained from both of these experimental techniques is presented. On the basis of the dielectric studies, the time of physical stability of the investigated material (at T = 298 K) was predicted as 150 years. Finally, we have performed experimental long-term stability tests, which showed that amorphous MD20 did not reveal any signs of re-crystallization for at least 260 days.